3,4-methylenedioxymethamphetamine (MDMA, ecstasy)-mediated production of hydrogen peroxide in an in vitro model: the role of dopamine, the serotonin-reuptake transporter, and monoamine oxidase-B.
3,4-methylenedioxymethamphetamine (MDMA, ecstasy) has been shown to induce long-term deficits in serotonergic function in animal models. Several studies have suggested that dopamine (DA) uptake into serotonin (5-HT) terminals by the 5-HT reuptake transporter (SERT) and subsequent deamination by monoamine oxidase-B (MAO-B) leads to the formation of hydrogen peroxide and may be major contributors to this serotonergic toxicity. In the present study, when human choriocarcinoma (JAR) cells were exposed to MDMA (1.2 mM) for 6h, followed by treatment with DA (0.1 mM), hydrogen peroxide production increased over a 24 h period, peaking at 420% over baseline and decreasing cell viability by 30%. DA alone increased hydrogen peroxide production 84% over baseline, but did not significantly decrease cell viability. Incubation of MDMA treated cells with the SERT inhibitor, fluoxetine (500 nM) or the MAO-B inhibitor, L-deprenyl (0.1 mM) for 30 min prior to DA, significantly blocked free radical production and cell death. These findings support the hypothesis that the deamination of DA by MAO-B within the serotonergic cell can lead to hydrogen peroxide formation and ultimately cell death.